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ABSTl^ACT 

^ This report explores the bodi^ of literature 

p^^rtinent to the economics of information, ■ a topic of growing 
interest to the information canmunity and to economists. As used 
here, economics of information refers to the concepts and tools of 
economics as they apply to information activities. Tfie report 
consists of (1) a short section on the economists' framework for 
analysis, (2) a table that divides the pertinent literature into 14 
Categories, briefly defines each category, and explains why it is 
important to information activities, {3) a brief ccMnmentary on the 
state of this literature and (4) a selected bibliography of over 300 
items.' ex^a^ustive list of all . items could not- be done in this 
initial effort, but, most recent literature, especially monographs^ 
technical reports. and literature^ surveys, 'is covered to the extent 
that a reader should get a good introduction to this literature. In 
addition, 2S items are identified as giving particularly informative 
overviews. These items represent the -full range of material from 
theoretical studies to applied analyses, plus several surveys. (The 
first edition is available as ED 044 545.) (Author) 
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ABSTRACT )> 

This report explores the bodies of literature pertinent to the economict »f uiformation 
a topic of growing interest to the, mformatiOH community and to economists. As'used' 
here, economics of mforynation refers to the concepts arui tools of economics as they 
apply to information activities. The report consists of (l) a short section on the 
economists frameuork for atialysis, (2) a table that divides the pertinent literature 
into 14 categories, briefly defines each category, and explains uhy it is unportant 
to information activities, (3) a brief commentary on the stafe of this literature and 
(4) a selected bibliography of over 300 items. An exhaustive list of all items could 
not he done |« this initial effort, but, most recent literature, especially monographs 
technical reports and literature surveys, is covered to the extent that a reader should 
get a good introduction to this hteraturf. In addition, 23 items are identified ks giving 
particularly informative overvieus. These .items represent the fuU range of material 
from theoretical studies to' jfpplied analyses, plus several surveys 



The 1971 edition of this publication was prepd^ed pursuant to a 
contract _with the Office df "Education, U.S. Department of Health 
Education and Welfare. Contractors undertaking such ^ojeets 
under government sponsorship are encoui-aged to express freely' 
their judgment in. professional and technical matters./ Points vf 
view or opinions do not, therefore, necessarUy regre sent^o/ficial 
Office of Edtication position or policy. ■ 
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PREFACE TO THE SECOND^ EDITION ONE YEAI^ XATER ^^ 
{Speciully prepared fen' INFORMATION -PART 2" Reparts^^ arui Bibliogrtiphie s) 



Reissuir^^g. this Dublication provides an 
opportunity r?ot only to update the bib- 
liograDhy but also to cormnent on th» cor- 
pentary. ♦ 



BIBLIOGRAPHIC VPDATt . ' 

< 

Since the date cf origin aL publication,, 
'nearly 500 iters have been located which 
pertain to the ecc'noncs of infomatxon. 
Ai>out 160 deera^d t^ost significant have • 
been se>ected ^or inclusion in the 1971- 
suDDlerentar*/ listing attached to this 
orefacwe. Tnis supplement focuses cn ma- 
terial Dublisned in 197i, jsut also includes 
a few Iters issjed m -ea^Iy 197^ as well 
as sor^e ore- 1971 >^ey •vters risked m* tne 
first edition.' * 



As 



rirst edition, citations are 



i^c^udec fror bo tn tne mforratio: 



t^re ano tn€ 



:s literature. 



L 1 tera- 
Other 



ire cove^"ec 



tne 3u::i 



re?^t IS generated -smg the sare procedures 
?*^plcyed m tne first edi*-tion. However/ 
irrranging tne citations into tne * categories 
-S^ed m tr.e first edi.tiGn was not dene for 
t.lree reasons. First, the citations zr,-^ 
g^rized m tr.is fasnion are very unevenly 
^strijsuted arrong tr.e categories, so tne 
^istma ta<es on a ver^^* "aar^i^v" apcearance. 



:iscussions wi tn reacers 



the 



-first euitic.n mcicate fe^^'er ci visions 
wc^ld i.-^prove tne atility cf the li-sting, 
arc tr.at 5i'*p*y civicir. g ^y .tne twc s cures 
literature L-ases reviewed wc>.ld adec^dtel'i 
ser':*e^os:: uses. Tni'ro', tne t*s< cf ccr- 
Tiiiption is ccnsiderai^ly si-^plified* 



Citations are se^ec 



:oncernir.g eccnc-ic ■ 



ana^vsis cr ir.ror~aticn activity, or Lasic 
ir.i^ut data cn Tnforr-ation activity neces- 
sarv for econo" 



F ^ or th€ 
;ors stuc 
i 1 s 1 s d : 



cr 
fo: 
Also 1 



s anc 
a ly z: 
tion . 
3ed V 



analysis 
in under s 
mf omati 



anaxvsi s . 



conorics literature, selectic 
s wh 1 c h apply e c c no r i c 
ctl;^ to mforr-aticn activity, 
exarme tne significance of fn- 
; as an i np u t tc o tn e r a c 1 1 v i t'/ . 
Luded are 5 ore reviews cf tech- 
proacnes potentially ^seful 
tn e ec o nor.i c a s pe ct s c f i n - 
n addition, a few iteris are 
h provide good introductions 
ts and tools of eccnorric 
id mfcrration professionals 
mq econc^'ics • as aoolied tc 



1 

r 

ncep 
tc a 
tand 
on . 



Fror mfcrrration literature, selec- 

tion favors studies whi cn ar^lyze mforrna- 
tion activity m order to assess current 
operating syste-s and outputs or tc aid in 
planning and developing new syster^ and 
outputs, or which evaluate the effects of 
mfcrration on ether activities. Also m- 



eluded ^re some descriptions of inforration 
systeris, plus surveys and irr.^*entor les of 

♦ particular .types of inif oma tion, activity 
whieh orovide^ unproved under s1;and»ng for 

^econoric analysis.' In additidn, a few ex- 

• positions on key issues affeoting eqooono 
factors of mforr^tion are iz^rluded. 

The tv^lve stax^ed iters are judged to 
h*ave particularly interesting raterial or 
^re regarded as work of special signifi- 
cance m this field. Indoubtedly so: e 
worthy iters are'rlssmg fror the listing • 
as a functiorf of cQrpiler ignorance. 



COMMENTS ON THE CDMMESTARY 

Discussions wit:^ ootn mf orr.a(tion p^jo- 
\ fessiona^s and eccno'^ists suggest t;;at the 
schera cnaracter i zing the 'cvera 1 r*""57*r 
work of econoric analysis 'Figure 1 in %»r,e 
original edition* orcvi des'a ^sef'^ ctntext 
for exarmi.nc t.ne literature cn tne e'"Ck~ 
rcrics of ' ' ^ 
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--..Is 



mf orr-aticn . As rvcted m 
tier, tnis literature rer^J 



cittuse and s: 
•iTite 



)tty. Hcwev<rr , recer.T* 
2at€ 
rrent 



iters oc ra<e ::rea-er effort to relate 
prior effort tq current wcrk and to develor 
* ^--^ their analysis^ I'n^ 



:q c 

a broader context f 

creased rigor cf analysis ^Isc is'ycre c 
rcn , and 3 or 9 beginniV.g wor< m previously 
^ nealected areas -- 'oarticularlv on tne de- 
*. EJard side of /^conc^ic analysis prorises 
.tc fill m deficiencies m the literature. 



.ne co":r unica ticns gao cetwe^n tne I'n- 
"atit^n conrunity and tr.e econorics cor- 
r^ni'ty appears to have r arrowed during tfre 
year. Occasional instances of cross- 
referencing between ^^ese two literatures 
car. row z>e. found. And at sere recent 
reetmgs wnicn discussed econorics of ir- 
forratior, representatives fror notn 
groups could be found on the sare procrar. 
For exarple, at tr.e Au-erican Society for 
Inforraticn Science conference ir. October 
1971, a panel witj". t>otn econorists and in- 
forraticn professionals' addressed precisely 
tne topic, "Econorics cf Inforraticn." And 
fror the econorics corr'unity, a worksnop 
sponsored ny tne National Bureau cf Eco- 
noric Research at tne L'roan Institute 
'Washington C. ) m June 1971, had a 
rixture of mfcrration professionals and 
econorists attending. In ti;re this trend 
should generate a broader range of cornron 
understanding bef**'een tnese twc cor^x^uni €ies . 

Perhaps the r.Ost significant trend noted 
tnis year is the substantially greater 
awareness by the information profession 
concerning the s igni f icance of econonic 
factors to mfcrniation rtanagenjent . Leading 
journals in the field appear to be inter- 
ested m publishing riaterials which discuss 
economc aspectfe of mfonration. clearly 
the vcluTie of literature on this topic has 
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increased substantially. . Furthermore, at 
the 'nationa 1 'conferences of the American 
Libr^y Association, the Special Libraries 
Association, and the American Society for 
Inforration Science, special workshops 
were held on topics directly pertinent to 
the economics of information; all these' 
special mention £5 <he ASIS tutorial or- 
•gam zed by the Special Interest Group on 
Cost, Budgeting, and Economics; documenta- 
tion for -^^he tutorial included a manyal by ^ 
Douglas I^rice, COLLECTING AND R£PORT€NG 
REAL COSTS OF INTORMATION' SYSTEMS, which 
provides a systeratic framework that can 
serve as' a norm, for work m this area, and 
could^ar. time becore the basis for a stan- 
dard for reporting mfomatior. costs. In 
addition, a num±>er of the chaoters in the 
ANNCAL RF;IEW FOP INTO P.MAT ION'" SCIENCE A.N'D 
TECH^^OLOGY covering 1971 literature give 
substantial attention to the economic as- 
pects of the tcpic^ covered. 'Unfortunately 
tne tendency of the information corm unity 
to view 90sts as virtually the only factor 
I'^vclved m tne econorics of information 
still continues, negiectlr.g derand factors 
or organizational and structural factors, 
trus severely liritmg tn^ utility cf eco- 
nomic ar a lysis. Few indeed are tr.e ranage- 
rer.t decisions acd policy issues concern- 
irg information wr.ich can be resolved 
leased solely on supply factor analysis. 
This economic rycpia by tne information 
profession lends credence to the oft- 
expressed cnarce tnat lii^rarlans are con- 
cerned witr. coj. lection building', not user 
service. , 

* 

Ecc-onsts also continue tneir irterest 
m st-dymg mfcrmaticn, and na-ze sub- 
sta'-tially oroader.ed t-^eir perspecti'^ m 
analyzing mforraticn actuvity. Pernaps 
tne --est significant recent developrent m 
tris ccmr-n ity is t.yve launching cf 2 ;;cur- 
nal directly Concerned with this tocic, 

THE a:;n*als of econo?5:c a.ve sociaj. keasvpj:- 

MEVT , sui:>titled "Journal cf Oprputers , 
Inforration Petrieval, and Research 
Methodology." As furtner evidence of a 
i^roadenmg perspective, tniB year also saw 
publication of the first md-stry analysis 
spanning supply, der.ar.a , and ad:ustrent 
factors for one ra:or type of information 
activity, the r-cv'ograph by M.P. Irwin, THl 
TELECOMXLMCATIONS I?OuST?Y: IKTEGRATIOrC 
VS. COMPETITION. Also the first study 
wnicn takes a fairly substantial macro 
view of information was issued this ^^ear , 
as a rep>ort sponsored by tine National Sci- 
ence r>Dundation and performed by Matne- 
ratica. Inc.. A COST' SEJiEFIT APPPCACH TO 
r/ALUATION OF ALTEPJ^ATIVE INTOPJ^ATION* 
PPOVrsiON PPOCEOUP^S, with W.G. Ba^uir.ol as 
orincipal ^investigator. - < 

Tne literature this year provides no 
direc;t answers to the questions raised m 
the original commentary, a not too surprising 
finding for this brief a time period. Leis 



reassuring jis th^ fact that virtually no 
material could be found which even ex- 
plicitly raises these questions. Further- 
more, the issue concerning 'the appropriate 
locus o{i capabi li ty for economic analysis 
of information appears to. be even more 
critical, g^ven-- tHe current tight budgets 
for inforn^t^oa and the dVitical policy 
questions beino raised by funders of in- 
formation. The choice of locus will 
largely determine the agenda of analysis 
an<3 the irpact of results . Obvious ly , 
addition a 1 , capac 1 ty wou Id go far toward 
improving the Response to tight budgets 
and 00 i icy questions. 



No. formal action 
the \two sugjestioDs 
com.^'.entary'; "however, 
tivity ray serve to 
tions. .Host abstrac 
^ces seefer. a bit rore 
treatmenV-of rateria 
information this pas 
previously unpuoli sh 
tcoic apoear s to be 
cause s ^c.n studies a 
puolisned, and secc'n 
are depositing s^cn 
syster and the Jv^IS 
creased sersi-ti vi ty 
P.E'.'IEW autnors resul 
previc us ly unpublisn 



has appeared cdV.cernmg 
offered m the original 

signs of infp^?^l ac- 
i.'^ple.'^ent tjfrc sugges- 
ting and yT^^exmg serv- 

s y s^&z^i c 1 n the 1 r 
1 optr.e economics q.f 

~/^^r\' ' '^"^ access to 
6^ ^aXerial, on tne 
Lncr^Jsmg, fir$t oe- 
re ""ere likely to be 
X oecause sore a-thcrs 

syster. 1 s c , t.ne 1 n- 
to. tnis topic by AJiNTAJ;, 
ts m identifying # 
ed DUt significant 



Zn conclusic" , tne past year nas yielded 
substantial growth m tne quality and quan- 
tity cf literature on the econorics of m- 
f o r .""a 1 1 o n , a nd tne 1 1 n> age be twee n tne 
econorics comrunity anc tne information 
comrunty nas enjoyed a r-odest increase. 



Harold Ar.ker Olsen 

School of Liorary and I.nfcrratiof: 

University of .Maryland 

Col lege ?ar.< , Maryland 

Fecruar-/ 2^ , 19'?2 



^ervroes 



Footnote: The compiler gratefully acknowl- 
edges the assistance of the American Society- 
for Information Science, Ed ucatioaai Re- 
sources I r. formation Center/C lear mghouse 
on Library and Information Sciences staff 
m gathering material for this biol io;^aphy , 
and helpful discussions with .John Wilson, 
Alice' Billmgsley, and Ted *Hrandhorst , all 
chapter authors for the fcrthccrmg. A>CKI:aL ♦ 
RF/IEW FOR IKFGPyATION SCIENCE AKd'tSCH- 
NOLOGY, Vol. 7. 
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PREFACE TO THE 1971 EDIT IDS 

This fajfief ar.d lor.^^awai ted introduction to the literature of the 
econori^cs cf mf crrr.ation is the first of a rodes t. nurJDer of publications 
m trie area. to be sponsored dv the Special Interes t» Group ^SIG; on'.Cost,' 
5-.dget^inq & EccnoMcs of tne A-nerican Society for Information Science 
'ASISJ. The repoJfc is tne result ^ a cooperative endeavor witn tne 
EPIC Clearingnou&e on Library .and Information Sciences 'ERIC/CLIS) , a 
contractual respons loi 1 i ty of ASIS. ^ 

Today 1971 there is no sircle other *suc;;ect in t^e area of 
mforr^ticn wnicn transcen.ds costs m importance . Decision ma<ers, bud- 
get ar a lysts and oernaps soon, tne p-j::lic, are exarmir? our operating 
costs' witr. a penetrating and often sceptical eye. It is pater t that 
wni^le re tr.occlog%' to optimize ths operation of inf02rm3ticn dispensing 
organizations "^st oe constantly developed, it is equally clear tr.at 
•^etnodolo^gy and standards for fmdirg, analyzing, reporting costs, ooth 
ir tr.eir dollar and trvei^r benefit sense, :^ust be produced. 4i( 

There is tragedy in the fact y:at tr.ere exists ten tiroes tihe 
literature cr tne economics of information listed nereir, -nouclisned, 
so^irreled away m file cai^mets over this c our try -rough analyses, 
1 r tje.ns i ve s t -idi es . Tnese nave .not i^ee.n puol i s.ned t-ec a use tney are 
eitn^r c.n rc-gn form cr are oropri^ary. As Acting Cnairman of tnis 
513, I ^appeal to aTl users of this docximert to submit vor<s of tnis »f 
tat-.re — cleaned up cr re .nd e r ed .no n^orccrietarv if necessa ry , t o 



E?IC/CllS for'annc-nc€ 
com----nity needs- all tr 



cement ano avaixaoi^itv tarT:>oses. Tne in:orm.a* 



:y needs- all the nelo m this area it ca.n ge 



1 n a 1 1 y , I a s < all readers to get behind tm. e d r i *.* e t c m-a k e tn i s 
SI3 effective. lir^rarians and i"r ^lOrm^ticn scientists vi t^n deep 
interest m tne area of costs, oudgeting anc economics should be per- 
sua^ied to -r-.'. - ^. y — --•f^*-^r 



Eri^ Bror^erg, Director of Libraries 

V.S. Deoartr^ent of the interior 

Wa sn 1 ng ton , Z.C. 2 0 24 0 

Acting Chairm-ar. , Special Interest Group 
on Costs , Budgeting & Economics , 
Ar-erican Society for Information Science 
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THE ECONOMICS OF INFORMATION: 
BIBLIOGRAPHY AND COMMENTARY ON THE LITERATURE * 



PURPOSE ; 

The purpose l this bi J^l lographic 
exercise is to clarify ther'range of litera- 
ture 'pertaining to the econorics of m— 
formation. The two ma]or goals are to 
detail th^. core literature on the econorics 
of mf orra ^: or. , and to survey- the periph- 
eral literature surrounding this core, or, 
perhaps rore accurately,, the naterial fror 
which tnis core is energing. 

This purpose irplies a particular focus. 
First, ccmentary is directed at the 
literature cn the ecor.orics p,f. mforration, 
not at substantive issues m the eccncrics 
cf mforration, whic^. will be a topic for 
analysis m a later paper. Second, be- 
cause of Its exploratory nature, tr.is bib- 
licgrapnic exercise takes a broad view of* 
JLne econo'^ics cf mfcrrati or and * includes 
a wide range of rater lal for readers wirh 
a variety cf cac<grourds and interests. 
W>.ile tne ::irl lography airs tc zzrpre- 
nensive 'surveyi.ng tr.e perti.ne.nt litera- 
ture-'^Sxcr both tne eccnorics and the m- 
fcr.^aticn corj^.uni ties , , 'it is not exhaustive. 
Iter^ older tnan tnree years are included 
only ^ if tr.ey report significant work for 
which no •*-cre recent effort substitutes^ 
The Jiiibliograpny concentrates on rcno- 
graphs and technical reports, particularly 
ir tne econorics literature. Foreign 
language iters are or it ted, altr.cugn sui.- 
startive work is contained m the~. 

As a result, tn.e rii::-liography s.rould 
* oro'*ide a wor*: mg reference checklist to 
tne relevant literature cn the econorics 
cf mforration. 

PROCEDURE 

In corpil;.ng tnis cicl lography , two 
Das 10 prcbler-S were encountered. Withm 
tne enorrojsly bread field of "econorics:" 
VTnic.^ •cir.ds cf studies were likely tc pro- 
duce literature ros.t pertinent to the 
econor i cs of in forma tipn? And when spe- 
cific useful pieces of literature had been 
pinpointed^ how could they Lest oe classi- 
fied to suit the purposes of prospective 
users? 

The first step m generating this bib- 
liograpny was to specify the factors in- 
volved m econcriic analysis cf mfomaticn 

activity. Figure 1 The Econcrtists'' 

Franework for Analysis — is a scnena which 
serves as the criterion for identifying the 
bodies of literature to t>e covered m the 
bibliography . Since this schenia is the 
heart cf this exercise, sor^e brief • discus- 
sion rtiay be warranted to clarify the fac- 
tors outlrned m the schema and to develop 
the overall character of econor.ic analysis. 



Basically, economic an^^lys^s is the study 
of choice: the allocatioYi of scarce re- - 
sources* among alternative uses, and the 
distributit>n of outputs anong alternative 
users -- that is, the classic questions of 
what and how nuch to produce, and wUo gets 
what products. Econorid analys'is finds 
answers to these questions by balancing 
supply against de.'rand. Figure 1 reflects 
this equilibration, usirfg sor\e 'of phe tech- 
nical 1 ang uage and concepts econor.i s t s - 
erploy when addressing thesje questions. In 
genetal, their analysis evaluates tne' con- 
duct and perforrance of tne decision-rrakisg 
units around whicn econcric ^ctivity is 
o-rganized, and the relations.nips arcng 
these decisior^r-akmg 'urats. 

*^ 

The supply side of t.ne balance '-pper 
left box) represents t.ne production func- 
ti on — the ty^e and ar o u.n t of resource 
mou ts producers need for a gi'.-en '<ind and 
quantity cf o^tp^t; m our econcry, tnis 
production f^riCtion is tra^rsf orred into a 
staterent of dollar costs required to pro- 
duce a cive.n outisut. The de.^-anc side cf 
the balance ''-pper rignt cox/ represents a 
utility function tne type and arount of 
outputs ccnsurers prefer; tr.e utility 
function can Le viewed as a staterent of 
the benefits co.ns 'ur ers derive fro."* the s e 
outputs. ♦ 

T n f u 1 c r 'ur o f th e balance of tne re — 
chanisr for ad^ustin^ supply tc derar.d 
^center bcX/ includes rwo uasic decision- 
rak ing rodes*: ■ 1 ; tne rar/>e t sy s ter rode 
which r3tches suppl*/ to der^nd via price 
signals fror r-arket transactions, and m- 
fcrrs producers cf the relative der.ar.c tor 
an output and tells con sure rs abc u t the 
rela tive co5 1 of the cu tpu t ^ and ■ 2 ; tne 
ncn-r arket dec i s ion prqces s rode , wh ich 
ratches supply to derand via sore authority 
which establishes production levels and ^ 
deterrimes which ccns'urers receive the 
output. In r;Ost econcries, a* corx^i nation - 
cf these two decision-riaking rodes is used, 
w{tr. the actual rix' depending ,* in part, cn 
tne political preferences of the society 
and the econc.Tic cViaracterifitics cf the 
output involved. 

The adjustment riecnanisr produce^ de- 
cisions of two general types: (1) deci'^ 
sions about the allocation of resources 
(lower left box), usually soinMrized m 
budgets for producers, and (2) decisions 
about the distribution of outputs to con- 
sun^rs (lower right box) , typically con'- 
tained m servidH policies concerning 
these outputs,* or, nore indirectly, through 
social policies which determine income 
distribution . 
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This expcsiticr. of tr.e cor.cepts used 
^cr ecor.Gric analysis is over-sirplif led ; 
It neglects the cc-piex issue'^s ir.volOed ir, 
applying these concepts to real world 
activifies and r^akes a njri>er of ass^'^::- 
ticns as to ^.e nature of rr.an and society. 
Yet tr.e schera does characterize tne cver-^ 
'all frareworx m which r.ost eccnonc 
analysis Is done today. 

Although economists devote r*ost of their 
effort, t,o the factors listed m the five 
inner boxes ^ust described, econoric 
analysis itself is contained vithm a 
larger social and envLtonr^ental frar;ework. 
Thus, econorasts join with researchers m* 
other disciplir.es m studying thas larger 
frarreworr -- with engineers ir, analyzma 
the technological detemmants of. orodu^- 
tion function activaty (the outer left box), 
and with sociologists, psychologists, ar,d 
political ^ientists in examining the spcial 
aspects of economic activity such as iricen- 
tives, value structures, organizational and 
group behavior, the socialization process, 
etc, (the outer right box). 

Certain other conventional distinctions 
imbedded m econorsic literature were used 
in this literature search: 



3. 



The level of activity studied-, 
ranging fror rvicro-ecoTiOnc tneorv 
'which exa.'smes the behavior of in-- 
4^viduals and oxgani zatiohs ) to 
.TAcro-econo.Tic theory ^#^hlch exan^T 
mes the behavior of an entire 
economy and its ra^or sectors m 
terns of aggregate measures).. The 
analysis of particular industries, 
such as the 'inforriation industry, is 
located in between thes^ two ex- 
tremes. 

The type of activity studied, 
grossly dichotomized into the study 
of public sector activity (the pro- 
ductior. and distribution of public 
goods , publ ic finance , welfare 
econonics, etc.) and private sector 
activity (the production and dis- 
tribution of private good^, theory 
of the fire, equilibrium conditions 
of individual markets, etc.). 

The character of the laodels used, 
generally split iftto two major 
categories, the firtt feeing coc^^ara- 
tive static nodeis which aaalyze 
'economic activity in termi of a 
sequence o£» equilibrium points (4kin 
to a series of snapshots over time) , 
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and the second being dynamic models * 
which an^yze economic activity in 
terms ,of a continuous line tracing 
the movement of particular economic 
indicators (akin to a rtfotion pic- 
ture) . 

4. The purpose to be served by the 

analysis, > ranging" from highly ab- ^ 
stract but very general, analysis , 
aimed primarily at ad15^*ancing the 
state of eqonornic knowledge under- 
pinning poll cy formulation , to 
highly av^tx^d. bU*t *o^ten narrow 
analyses, , aimed ^pr\mari ly . at solving 
some speip^lYiC' jrs€ue ^oi* decision 



oroblem.' 



The second :r?y6tr step^" i'z^'^enerating 
this bibliography jWas'^to review the recent 
literatu^re from, .both the economics and the 
information communities in order to identify 
the ma>or bodies* c^f lit^rBture which repCrt 
on the ec'or.orics of information; In gener- 
al, these tw6 cortrtunuties produce quite 
different types of literature pertinent to t 
this topic. The economics literature con- 
sists primarily of iters w*:ich develop the 
concepts and tools an^ cjtT. tair.s for analysis 
crly a few studies directly focwsed cn the 
economics^ of mf o'rration . The i.'^formaticr. 
literature consists prinerily of iters de- , - 
scribijg structural factors 'decisicr.- 
, racing ur.its and , their relationships) m 
in formation activity arrc 
data on subs tan 
usiallv in a " 
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videg sore 
L ve aspects , althojgh 
>rtative mode. , 



riasea on the schema snovr. m rig'^rje i, 
tne four classi f icatipns listed ^bove,. and 
the review of literature; the resultant 
material -was categorized as sf-.owr. m Table 
1, Categories 1 to 9 aSfe concerned with 
literature m th.e economics cpmuni ty'; 
items 10 to 14 with tnat m the informa- 
tion community. A description of. the ra- » 
terial covered and its pertinence ^o the > 
econcm.ics of information is given for each 
cateacr/. 



TABLE 1. 
CAT'EGORIES OF LH^RATVRE 

PERT I SE ST TO THE 
ECOSOMICS OF ISFOkMATIOS 

i. ECOSOMICS OVER VIEW/ THEORY 

Description . Describes the major cCn- 
cepts and tools of economic analysis and 
the problems addressed by economists. 

Pertinence '. Provides a general means 
for analyzing economic aspects of informa- 
tion activity. * 

\ 

^. ECOSOMICS ISDUSTRY ANALYSIS/ 
PRODCKTIOS FVSCTI(;>S/MASPOWER 

Description . Analyzes *the market re- 
la tioniKTp5itween producers and consumers 
of some good or service m terms of industry 



structure, corifiuct, and^ per f ormance * Con- 
siders -jaajor - ifljkit ' ^a=o tors such as labor, 
equipment, etc., used in producing the in- 
dustry output. 

Pertinence . Using information as the ' 
resource or commodity, provides a means 
for analyzing the e*f f ecti veness of alterna- 
tive organi zation. patterns in the informa- 
tion industry and the impact of various - 
policy choices upon the operations of the 
industry. "Analyzes the relationship be- 
tween information supply and demand fac- 
tors plus the ad;3ustment mechanisms in 
terms of effects on resource allocation ' 
and output distribution. 

J. ECOSOMICS: PUBLIC SECTOR/PUBLIC 
GOODS/ ViiFM. FARE/BE SEFIT - COS T/PPBS/ 
SOS-MARKET DECISIOS MAKISG 
ECOSOMIC ORGASIZATIOS 

Description . Analyzes the non-market 
aspects of industry and 'government activity 
particularly as 'they relate to publi-c good^ 
production and consumption. Considers 
alternative organizational configurations 
for performing economic activity, 

V 

r^, Pertinence . _ Assuming much information 
activity entail's non-mar <et decision raking 
and public good factors , provides a m.eans 
of analyzing such factors as they a f f ec t 
information activity. 'Includes both racro- 
and ri croanalysi s of alternatives m gen- 
erating input resources to sustain mform.a- 
tion activity, allocating such resources to 
variojs information functions, and dis- 
tributing the outputs of such' f unc tions to 
various ccnsum.er groups. 



4. ECOSO.MICS: OPERATIOSS ASALYSIS/ 
O.R./ CAPITAL BUDGET THEORY/ 
MASAGEMEST ECQSOMICS/SYSTEM 

A SA L YSIS/MARKE TISG/C9ST EST IMA TIOS 

Description . Describes the procedures 
for identifying components of economic 
activity, and develops -the observational 
H^easures for analyzing such activity in 
terms of supply cost factors' and dem^and 
benefit factors. ' 

Pertinence > Provides the specific m.eans 
'^for identifying and measurijig economic as- 
fie^ts of information activity. Focuses 
Primarily on microanalysis in developing 
and managing the operation^ of -an informa- 
tion system. 

\ 

5. ECOSOMICS ASD ALLIED SCIESCES:- 
SECTOR STUDIES CLOSELY RELAT0 
TO IS FORMAT ION ACTIVITY 

Description . » Applies economic analysis 
to sectors of activity similar to or di- j 
rectly related 'to information activity. / 

Pertinence . Provides useful exainples 
of the employment of econoaic analysis i*n 
arieas similar to' information activities. 
Also provides ^ s^nif leant data o» m^or 
'information jSroducer and co/isumer grbtJt)s. 
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6. ECONOMICS AND 'ALLIED SCIENCES: 
' INNOmTION/THE ENTREPRENEUR/ 

INCENTIVES' 

• 

Description » Studies phenomena related 
to econoirttc 'activity whicl; refines key 
"assumptions made m economic analysis, 
particularly factors underlyiTig the pre- 
sumed goals pf"^conomi'c activity and 
cJ^anges m economic organization. 

P^tinence , > Such studies often identif^f 
infotmation as a critical variable in in- 
novation and performance incentives. 
Potentially . such studies can clarify the 
process of innovation .and performariqe in- 
centives m information activity. 

7. ' ECONOMICS AND ALLIED SCIENCES. 

POLICY ANALYSIS/PLANNING 

Description . St\>dies the policy-making 
process and system, particularly in govern- 
i?ent. 

' Pertinence . Such studies oft^ identify 
information as a critp^cal variable .in the 
oolicy-makmg process. Such studies 'can 
also clarify the process f orrmala'tion con- 
cerning i«nf orT'.atior. activity. 



Pertinence . Details the general frame- 
work structuring information activity, 
thus identifying major decision-making 
units and their relationship. Provides 
some data ^concerning the adjustment me-" 
chanisms relating supply and demand plus 
allocating re^urces and distributing 
outputs. 

n: INFORMATION: SURVEYS/ USER STUDIES 

Description . Analyzes the communities 
and groups which consume or genera te in- , 
f onnation . ' ' • 

Pertinence . Provides some data con- 
fer nTSigTlvFarmat ion demand factors and 
bene^ ts . 

12. INFORMATION:, SYSTEM EVALUATION/ 
ANALYSIS/GENERAL, MANAGEMENT 
STUDIES 

Description . Descrilies the operating 
characteristics of information activities 
usually in terms of some performance mea- 
sures . 

Pertinence . Provides some data con- 
cerning sufiply factors and costs m mforma- 
<tion oroduction functions. 



8. ECONOMICS AND. ALLIED SCIENCES: 
FORECASTING AND PERFORMANCE 
INDICA TORS/ KNOWLEDGE UTILIZA TION/ 
TECHNOLOGY A^ESSMENT^ 

Description . Studies the detenr.ination 
and prediction of socia^l and eoonoric 
trends, and the rol^ of knowledge in such 
activity. 

Pertinence . Such studies view mforma- 
tion and infon^ation activity as essential 
corponents in trend analysis and m the 
organization of effort to produce forecasts. 

9. ' ECONOMICS AND ALLIED SCIENCES: - 

SOCIOLOGY OF KNOWLEDGE/SOCIO- 
LOGICAL ANALYSIS/HISTORY/ORGANI- 
Z Ay ION THEORY/SOCIAL PSYCHOLOGY 
Description . Studies knowledge 'and in- 
formation behavior as an aspect of society, 
particularly as a factor m organ.izational 
activity. 

Pertinence . Such studies take informa- 
tion and knowledge as 'th^ir primary topic, 
though usually at a very general level. 
Provides a broad view of information ac- 
tivity to serve as a context £er perform- 
ing econoirfic analysis of infcjirmation . ac- 
tivity. 



10. ihSORMATION: OVERVIEW/DOCUMEN- 
TA TION/ADMINISTRA TION/INFORMATION^ 
SCIENCE AND LIBRARY RESEARCH/ ^ 
NATIONAL SYSTEM-INDUSTRY-POLICY 
STUDlES/COPYklGHT 
<^ Description . Describes the major com- 
ponents performing information ac^ivity^ 
their interrelationship, and their general 
^practices and policies. - 



13. INFORMATION: SYSTEM OPERATIONS/ 
OPERATIONAL ANALYSIS 

Description . Explores the employment 
of modern information processing tech- 
nology to information activity. 

Pertinenc& t^ Provides a dynamic aspect 



to information production functions through 
shifts m technology and resource factors 
plus changes' in mcent^ve^s and organiza- 
tional performance factors. 

14. INFORMATION: . SYSTEM' OPERATIONS/ 
.OPERATIONAL ANALYSIS 

Description . Details the current opera- 
tions and policies of ^information activities^ 

Pertinence . Provides some data concern- 
ing resource allocation and output dis- 
tribution by . infprmation activities. 



J 



The final 
liography was 
of literature 
ful in studyi 
tion* A cita 
sion in the b 
tinent to th^ 
was broad in 
gether factor 
had been publ 
are dated no 



step m generating the bib- 
to select from these bodies 
the citations which are use- 
ng the economics of informa- 
tion was selected for inclu- 
ibliography if ip was per- 
econon^ics of' information, 
scope (i.e., it linked to- 
s outlined in Figure 1) , and 
ished recently * (most items 
earlier than 196<) . 



The major abstracting and indexing tools 
which co\ier botti economics and information 
literature wer^consulted for relevant 
citations. Ii) addition, the 1968-1970 
issues of leading journals in the informa- 
tion field were scanned for pertinent 
orations. 
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Roughly 300 citation^ which fit the 
stated criteria were 16cated and are listed 
in* the 'Bibliography unc^er one of the 1*4 
categories described in Table 1. For the ' 
convenience of readers who want a condensed 
introduction to the economics of informa- 
tion, the most informative citat^ions are 
identified by an asterisk (*) . . 

COMMENTARY ON THE STATE OF 
mE LITERATURE 

V 

Although this study was aimed primarily 
at assembling a useful list of citations 
on the "economics of information, it also 
reveal^^d some interesting characteristics 
of the current literature and raised some 
questions. 

The most obvious characteristic of the, 
li tera ture is its extreme di f fulness * As 
a corollary 'to that, mere material exists 
than is immediately evident. Although 
both the economics and the information com- 
munities pridfffce material relevant to the 
topic, lit^tle interaction occuVs and vir- 
tually no cross-referencing is evident be-* 
tween the literatures of these two communi- 
ties. Two related factors probably account 
for this dif f useness ^, The first of these 
IS the /'emei;ging" stage of development of 
this topic, since the^economics of infifcrma- 
tion has only recently been treated as a 
discrete topic for study by either econom- 
ists or i'nf orfna^ion specialists. The 
second factor is the "part'of" character 
of most items treating this to{5ic, in which 
work pertinent to the economics of informa- 
tion has usually been produced with some 
other topic or purpose in mind, often with- 
out the publication .o? results as an ob- 
jective of the 'work . 

This diffuseness also extends to the 
terminology employed^ in 'discussing the 
economics of information within the litera- 
ture, including the key terms economics " 
and "information." Within the information 
comfnunity, little consensus is evident 
concerning the use of "economics;" typi- 
cally, the tendency is to equate economics 
with any literature in which a dollar sign 
Appears. Conversely, the literature of 
the economics community uses the * term "in- * 
formation" to cover' a variety of phenomena, 
ranging from a narrow view of information 

purely price and 'market data to a very 
broad interpretation of information as 
covering practically any commufiication . 
Consequently, sub ject . headings relating to* 
the economises of information are used with 
little consistency or accuracy by abstract- 
ing and indexing services, so that the 
material is widely scattered and ofterv 
buried in the publications of these services. 

Another characteristic of the literature 
is that it is quite spotty and often fuzzy 
in content. A general framework in which 
to place particular studies "is lacking. 
Most work on information activity focuses 
almost exclusively on the* supply side .of 
economic analysis and neglects the demand 
side. The result is lopsided analysis — 



much on costs with l/ttle on benefits. 
Typically , such work is descriptive rather 
^ . th\an analytic.-' ^Br/en at the descriptive 
level, the context provided for studie^is 
often insufficient to give any meaning to 
numerical data on' costs, etc. "Furthermore, 
the cos t s true ture s employed by such 
studies have been dominated by the need to 
establish accountability for preventing 
misappropriation of fun^s rather than by 
the need €o' improve m^nager^al performance 
in information activities. ^ 

* Much of the work by information special- 
ists on' the econ6mics of information has 
dealt with either the' evaluation of informa 
tion systems or the adi^inilS^r^tion of in-" 
formation activitV/ espysciaily in terms of 
accounting costs HowfeVer, more specific 
and intense 'interest atout / the economics 
of information has develope'd reoently, 
apparently stimulated by, two issues now 
f^fcing tlie information community. One is 
the ilTtfact of technological .change and the 
general uncertainty as to when automation 
, IS economically warranted in information 
activity; an issue also facing managers of 
^any other types ot activitJi^s. The other 
issue is the increasj.ng funding squeeze on 
public sector activity and the increasing 
demands by sponsor^ for more rational and 
quantified justification of information 
activities; an^issue facing most areas of 
public^ service today. 

In general, economists have done only a 
modest amount of work focusing directly on 
information in the sense that this term is 
*used concerning libraries and the publica- 
tion process. Probably the most relevant 
work by economists h^s been as a conse-. 
quence of commissions stemming from major 
studies of information activity such as 
those of the National Academy of Sciences, 
National Academy of Engineering Committee 
on Scientific ,and Technical Cofmmunication, 
and the priesident's National Advisory Com- 
mis^on on Libraries. 

Can any useful^ lessons be' learned from , 
this examination of the literature on the 
ecoYiopics of information? One key feature 
which was revealed is that systematic 
analysis, as devel6ped by economists, has 
rarely be'en used in studying information 
activities, probably because of the sub- 
stantial communications gap between econom- 
ics and informatiqn specialists. This 
commuhica tions gap is evident in the lack 
of flow between the literatures produced 
by these two communities. In addition) a 
fundamental laCk of ccjnser^sus concerning 
what is really important in the disfus-- 
♦sions 'of economics of information by both ' 
>sides is evident; the impressioft is that 
the information community is ^generally 
lacking in an understanding ..of economics, 
while the economists fail to understand 
information problems. 

' But in the relatively few studies where 
these two gr6ups have worked closely to- 
gether," fruitful payoffs have resulted- 
Therefore, mcpre thought and effort aimed^ 
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toward •remedying this communications gap 
seem warranted. It may be further specu- ■ 

^ lated that, to some extent, the field of 
economics in 1970 resembles that of psy- 
chology in 1960 with respect to the poten- 
tial for advancing the study of informatix^n 
activity. Consider th^ impact psychologists 
ruade during the past decade in their study 
of information activity, particularly that 
of user behavior and its policy implica- 
tions for information program development. 
Thus, the experience of developing a re- 
lationship between the information com- ' ^ 

^munity and psychology may offer ins'igffts 
useful in pursuing the relationship which 
exists between economics and the informa- 
tion comnjunity today, i . , ^ 

Improving this relationship poses some 
major questions to %he information pro- 
fession, for insjbance: What steps can be 
taken tO' improve the exchange of informa- 
tion between these two communities? How' 
can more integrative research and studies 
oA the economics of information be en- 
couraged? And how can greater capacity 
for economic analysis of information ac- 
tivity be^ developed? 

Perhaps the most fundamental^ question 
concerning the economics of information is: 
Where should the capability for economic 
analysis be located? A number of alterna- 
tives are possirble — the operating staffs 
of information organizations, agencies 
sponsoring information resisarch and de- 
velopmgnt, professional associations^ in- 

- formation schools training prof essidRals 
for the information community, or economics 
or information researcj^organizations . The 
most likely solution fs a mix pf the former 
with capability at several levels. But 

. what mix would be the most effective? 



Finally, two sugges 
her« which are designe 
in keeping up with the 
improve the organizati 
thift. topic by abstract 
tools serving xhis are 
indexing and classific 
used by such abstracti 
ices are very weak" in 
the subject. In part. 



tions are offered 
d to ease the burden 
literature . First, 
on of material on 
ing and indexing - 
a. Currently, the 
atipn structures 
ng and indexing serv- 
their treatment of 
this weakness stems" 



from defects in the primary documentation ' 
on economics of information. But, 'in 
addition, most abstracting and indexing 
^ services have not worked out an effective 
and coherent index language and classifica- 
tion structure for this raaterial. Stejps 
should be taken to remedy these defects, 
either by the abstracting and indexing 
services' alone or by these services with 
the aid of Interested professional g^roups.. 

Second, improve access to unpublished 
steadies aftd data concerning the eco'nomics 
of iivformation. Apparently a sign'ificant 
number of unpublished stifdies -do. exist in 
this area. Obscure oiuohlique references 
to these studlejHHt|^HHj|iat they may 
contain usef ul^^^f^E^Mle economic 
analysis of in^(BpR>n&ctivity . . But two 
factors appear to'Ti^nit access to and use 
of such unpublished efforts: (1) no^^one 
collection po'ijit now exists to handle such 
literature, and (2)^ the material in such 
studies appears to *be highly sensitive and 
is* of ten confidential with resp'ect to ' the 
source of activity "studied. . Therefore, 
some organization or professional group 
should collect and make Accessible the re- 
sults of such studies, but with adequate 
guarantees for protection of the confiden- 
tiality of the study sources. This could 
bej^gne by adopting rules for protecting 
t5fte anonymity of the data sources for these 
studties, perhaps by adoption of the rules 
used' by the Bureau of the Census in handling 
business financial data. 'Furthermore, the 
alleged existence of these unpublished 
studies may be symptomatic of defects in 
the current primary' publication process for 
handling this literature; perhaps material 
on the economics of information requires 
some change in the usUal documentation •prac- 
tices via primary journals. 



In conclusion, the literature concerr^ing 
the economics of information often stimu- 
lates many questions, but does not provide 
many helpful answers. Perhaps the most 
significant aspect rwealed in this litera- 
ture ^earah is, the weak lyikage between the 
economics community and the information 
community/ suggesting that a major communi- 
cations gap exia^ts here. 



i 
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lijfs with an introduction to the field of information science and to enable 
ution scientists to learn more about economics. 
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N.J., Prentice-Hall, 1964, 1967. 
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versity, 1970 . 
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BoalS/ G.F. An economic analysis of book 
publishing. PhD Dissertation, Prince- 
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Bolirfo, A.C. et al. Supply and demand 
analysis of manpower trends in the li- 
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versity, 1967. ED 023 408. 
(Also in LIBRARIES AT LARGE, New York, 
N.Y., R.R-. Bowker Company, 196 9.) 

*Machlup, F. The production and distribu- 
tion of knowledge in the United States. 
Princeton, N.J. Princeton University 
Press, 1962. 

McDonough, A.M. Information economics and 
management systems. New York, N.Y. 
McGraw-Hill Book Co., Inc., 1963. 

Morrell, A.J.H., ed. Information proces- 
sing 68: Proceedings of IFIP Congress 

1968. Amsterdam, North-HolXand Pub. 
Co., 1969. 

(See especially papers for panel dis- 
cussion: "The economics of program 
production," pp. 1626-1634, discussion ^ 
.p. 1635.) 

*Sharpe, W.F. The economics computers. 
New York, N.Y. Columbia University 
Press, 1969. 

3. ECONOMICS: PUBLIC SECTOR/PUBLIC 
GOODS/WELFARE/ BENE FIT -COST/if PBS/ 
NON-MARKET DECISION MAKING/ 
ECONOMIC ORGANIZATION ^ 

General 

The analysis and evaluation of publ^ic ex- 
penditures: the PPB system: a com- 
pendium of papers submitted to the Sub- 
committee on Economy in Government of 
the Joint Economic Committee, Congress 
of the United States, 91st Congress, 
1st Session. 3 volumes. Washington, 
D.C., U.S, Government Printing Office, . 

1969. ^ 

Arrow, ^,J. and T. ScitoVsky, eds. Read- 
ings in welfare economics, selected by 
a committee of the Aiaerican Economic . 
Association. Homewood, 111., Richard 
D. Irwin, Inc. , 1969. 

Botner, S.B. *Four years of PPBS: an * 
appraisal." PUBLIC ADMINISTRATION RE- 
VIEW, July/August t970, pp. 423-431. 

Crum, N. Cost-benefits and cost-ef f ertive- 
ness analysis: a bibliography of 
applications in the civilian economy. 
Santa Barbara, Calif. G.E. Tempo, 1969. 
Rept. No. 69TMP-30. ^ 



Dowr)S , A. Inside bureaucracy. Boston, 
Mass. , Little ^Brown, 1967. 

Due, J.F. Government finance: economics 
of the public sector. Homewood, Ml., 
Richard D. Irwin Inc., 1968. 

Eckstein, 0. Public finance, 2nd Ed. 

Englewood Cliffs, N. J. , Prentice-Hall, 
1967. 

*Gloss/iry tor systems analysis and 'planning- 
programm^ng-budgeting. -U.S, General 
Accounting Office. Washington, D.C. , 
* U.S. Government Printing Office, 1969. 

Hartly, H.J*. Educational planning-program- 
mmg-budgeting : a systems approach. 
Englewood Cliffs, N.J,, Prentice-Hall, 
1968. 

Hinrichs, H.H. and G.M. Taylor, eds. Pro- 
gram budgeting and benefifc^cost 
analysis; cases^ text and readings. 
Pacific Palisades, Calif., Goodyear 
Publishing Co., 1969. 

fiovey , H . A . The Planning-Programming- 
Budgetmg approach to government 
cicion-making . New York, -N.Y., Frederick 
A. Praeger, Publisher, 1968. s 

Lyden, F.J. and E.G^. Millfer. Planning • 
Programming Budgeting: a systems ap- 
proach to mana .g ^ ^^ nt . Chicago-, 111. 
Markham, 1968. 

-Olson, M., Jr. The logic of collective 

action: public goods and the theory of 
groups. 2nd Ed. Cambridge, Mass., 
Harvard Univ. Press. 1970. 

Schultze, C.L. The politics and economics 
of public spending. Washington, D.C.,- 
Brookmgs Institution , 196 8 . 

Solo, R.A. Economic organizations and 

social systems. New York, N.Y., Bobbs- 
MerriU, 1967 . 

Turnbull, A.B. Government budgeting and 
PPBS — a programmed introduction. 
Reading, Mass., Addison-Wesley . 1970. 

Weidenbaum, M. The modern public sector. 
New York, N.Y., Basic Books, Inc., 196 9. 

Information 

Defense Documentation Center. Bibliography 
on cost/benefits of technical i'nforma- 
tion services and technology transfer. 
1968. AD 672 500. 

♦Hamburg/ M. at al. A systems analysis of 
the library and information science 
statistical data system: the /-esearch 
investigation. Interim report prepared 
for the U,S,. Department of Health, Edu- 
cation, and Welfare, 'Office of Education, 
Bureau of Research. University of 
Pennsylvania, 1970. ED 035 421, 
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♦Raffel, J.A^ ^Ind R% S'^ishkO. Systematic 
analysis of uiiiversity libraries: an 
apolicatipn of cost-benefit analysis to 
the M.I.T. libraries. Cambridger Mass., 
The M.I.T. Press, 1969. 



'4. ECONOMICS: OPERATIONS ANA LYSIS/0. R./ 
CAPITAL BUDGET TH£0RY/MANAGEMENT ^ 
ECONOMICS/SYSTEM ANAL Y SIS/ MARKETING/ 
COST ESTIMATION " 

Cen^^id 

'*6a£chelder , C.A. et al. An introduction 
, to equipment cost estimation. RAND 
Memo RM-eiOB-SA"; December 1969, 

Baumol, w.. Economic theory anc? operations 
analysis. £nglewaod Cliffs, N.Jw, 
Prentice-Hall , 1965. 

Bierman, H. f Jr. , and S. Smidt. The 

capital budgeting decision: economic 
analysis and financing of investment 
projects. NeV York, N.Y., Mecmillan 
Co., 1966. 

Black, G. The application of systems 

analysis to government operations. New 
York, N.Y., Frederick A. Pr^eger, 
, Publisher, 1968. 

Churchman, C.W. The systems apprbach. 
New York, N.Y., Deli Publishing Co., 
1968. I 

Emery, J.C. Organizational planning and 
control. New York, N.Y., Macmillan Co., 
1969. 



ory 



ohn 



Howard, J. A. and J.N. Shelh. The theor 
buyer behavior. New York, N.Y 
'-'^'JK. Wiley & Sons, Inc. , 1969. 

Wagner, H.M.* Pri'nciples of operations re- 
search with applications to managerial 
decisions. Englewood CI i f f s , ,N . J . , ^ 
Prentice-Hal^, 1969. > 

Information • 

*Baumol, W. On the economics of library 

operation. Princeton, N.J., Mathematics, 
1967. ED 622 ^25. 

(Also In LIBRARIES AT LARGE, New York, 
N.Y*,'-R.R. Bowker Company , 1969.) 

Burkhalter, B.R. ec?. Case studies in sys- 
tems analysis in a university ^ library . 
New York, N.Y., Scarecrow Press, Inc., 
1968. 

jSreen, P.E. et al. Exper imefTts ' oA the 
value of information in simulated 
marketing environments. Eioston, Mas*s., 
Allyn and Bacon, 1967. ' 

Korfh^ge, R.rJ and T.G. DeLut>^'. A basis 
for tim^ and cost- evaluatiorx on in* 
formation systems. ^,.S<?hpol of Industrial 
Engineering, Purdue University, 1969. 
PB-188 946. 



*Leimkuhler, F.F. and M'.D. Cooper. Cost 
Accounting and a^a^lysis for university 
libi-aries. University of California, 
1970. ED 041 728. 

• Morse, P.M. Library effectiveness; a sys- 
ten^s approach. Cambridge, Mass., The 
MJI.T. Press, 1968. 

♦Wessel, C.J. et al. Crifferia for evalua- 
ting the effectiveness of library 
• operations atid services. Washington, 
.D.C., J.I. T!>ompson and Company. 

Phase 1: Literature search and state 

Of the art, 1967. 
Phase 2: Data gathering and evalua- 
tion, 1968. AD 676 188. 
Phase 3 : Recomraended criteria and 

methods for their utiliza- 
tion, 1969. AD 682 758. 



5. ECONOMICS AND ALLIED SCIENCES 
SECTOR STUDIES CLOSELY RELATED 
TO' INFORMATION ACTIVITY 

General 

A^llison, D. , ed. The R&D game: technical 
men , technical manager s , and research 
productivity. Canbridge, Mass., The 
M.I.T. Press, 1969. 

Blaug, M-. , ed . Economics of education 1: 
selected readings. Baltimore, Md. , 
Penguin Books Inc., 1968. 

Chamberlain, N.W., ed. Contemporary 
economic issues . P^mewQOd , 111 . , 
Richard D. Irwin-^-iric . , 1969. --i-- 
(See especially Cartter, A.M. "The 
economics pf higher education. " 
pp. 145-184.) 

Fuch*s, V.R. The service economy. New 

York, N.Y. National Bureau of Economic 
Research, 1968. 

Hansen, W.L. and Weisbrod, B.A. Benefits, 
costs, and finance of public hi'gher 
education. Chicago, 111., Markham, 
1969. 

Mansfield, E. The economics of technologi 
cal change. New York, K.Y. , W.W. 
Norton, 1968. 

Schmookler, J. Invention and economic 

growth. Cambridge, Mass., Harvard Uni- 
versity Press, 1966. 

U.S. Congress. Joint Economic Committee. 
The economics and financing of higher 
educSition . in the United States; a com- 

M pendium of papers. Washington, O.C. , 
U.S. Government Printing Office, 1969. 

I^nf ormation 

Chorafafi, D.f^. The knowledge revolution; 
" an analysis of the international brain 
market. New York, N.Y., McGraw-Hill 
Book Co. , Inc . , 1968. 
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Downs, A. ^"A realistic look at the final 
payoffs from urban* data systems." 
PUBLIC ADMINISTRATION EEVTEW, September 
1967, pp. 204-210. 

f 

Eideli, T.L. and J.M. Kitchek, eds/ Knowl- 
edge production and utilization in edu- 
cational admini str atXiOn . Eugene, 
Oregon, Center for the Advanced Study 
of Educational Administration, 1968. 

Herfindahl, O.C. Natural resource informa- 
tion for economic development. i^ Balti- 
more, M d . , Johns Hopkins Press, 19^9. 

Hirsch, W.Z. and S. Sonenblum. Selecting 
regional information for government 
planning and decision-making. New York, 
N.Y., Frederick A. Praeger, Publisher, 
1970 . 

Leyland, G. "Cps t-bgfhef 1 1 analysis of 
urban information systems. <r in URBAN 
AND REGIONAL INFORMATION SYSTEMS: 
^ SERVICE SYSTEMS FOR CITIES. Papers ^ 
from the Seventh Annual Cohference of 
the Urban & Regional Infamation Sys- 
tems Association, Los Angeles, Califor- 
nia, 1969, pp. 92-117. 

Machlup, F. An economic review of the 
patent system: study #15 of. the Sub- 
coapitSee "on Patents, Trademarks, and 
C^^^rights, U.S. Senate, Committee on 
the Judiciary. Washington, D.C., U.S. 
Government Printing Qffiae, 1958. 

Public Autorated Syster.s Service. The 
computer m the public service: an 
annotated bibliography 1966-1969. 
Chicago, 111., Public Administration 
Service, 1970,- 



6, ECONOMICS AND ALClED SCIENCES: 
INNOVATION/THE ENTREPRENEUR/ 
INCENTIVES 



General 



AMERICAN ECONOMIC REVIEW, May 1969. Papers 
and proceedings of the 81st annual meet- 
ing of the Ainerican Economic Association, 
1968. 

(Special sections on "Theory of Innova-y 
tion" and "Research and development an^ 
other determinants of investment.") 

Danhof , .C.H. Government contracting and 
technological change. Washington, D. 
Brookings Institution, 1968. 

Gruber, W.H. and D,G. Marquis, eds. Fac- 
tors m the transfer of technology* 
Cambridge, Mass., The .M.I.Ti Press*, • 1 969 

Mes thene > E.G. Technological change : i ts 
impact on man and society. Cambridge, 
Mass'., Harvard University Press, 1970. 

Myers , s . and D. G: Marquis . Successful 

industrial innovations: a study of' fac- 
tors underlying innovation m selected 
firm.s. Washington, D.C., U.S. Govern- 
rent Printing Office, 1969. 



Uni versi ties*-Naticnc 
Economic Research.^ 



Bureau Committee for 
"he rate and direc- 



tion of inventive activity: economic 
and social factors, Princeton, N.J. , 
Princeton University Press, 19 62. 

Information 

Accelerating mnovatio.n. Symposium, Uni- 
versity of Nottingham, 1969. Aslib,' 
1970. 



Siegmann, R.M. Information systems in uni- 
versities. Georgia Institute of Tech- 
nology, School of Information Science, 
1969. PB 185 398. 

iJrban & regional information systems-: 
support for planning in metropolitan 
^areas. ' Washington, D.C., Department of 
Housing artd Urban Development, 1968. 

U.S. Federal Council for Soience and Tech- 
nology, Committee on Government Patent 
Policy. GOVERNMENT PATENT POLICY STUDY; 
Vol. 1 -- FINAL REPORT. Washington, 
D.C. , U.S. Government Printing Office, 
1968. 



U.S. House of Representatives. Committee 
on Education and Labor. To .improve 
learning; a report to the President and 
the Congress of the .United States by 
the Commission on Instructional Tech- 
nology, .March 1970.-^- Washington, D.C, 
U.S. Government Printing Office, *1970. 

Voos, H. Information needs in urban areas: 
a summary of research in methodology. 
New Brunsvick, N.J., 1969. 



7. ECONOMICS AND ALLIED SCIENCES: 
POLICY ANj^YSIS/PLANNING 

General 

Bauer , R. A. and K.J. Gergen , eds * The 
study of policy formation. New York, 
N.Y., Free Press, 1968. 



Charleswor th , J.C. , ed, 
political analysis . 
Free Press , 1967 . 



Contemporary 
New York, N.Y. 



Lindblom, C . E . The policy-making process . 
•Englewood CI if f s , ' N . J Prentice-Hall/ 
1968. " * 

; \ 

Lipset, S.M. Politics and the social sci- 
ences. New York, N.Y,, Oxford Uni- 
versity Press, Inc., 1969. 

Information 

Blumenthal, S.C* Management information 
systems: a framework for planning- and 
development. Englewood Cliffs, N.'J., 
Prentice-Hall , 1969 . 
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Chartrand, R. et al. Inforniation support, 
prograr budaeting", and the. Congress. 
Washington, D.C., Spartan Books, 1968. 

Deutsch, K.W. The nerves of government; 
TiOd^ls of political conr-uni cation and 
control. N'ew YcrK, N'.Y., Free Preffs, 
1966. 



*Kerper , 



Strategic planning for li- 



brary systems. PhD Dissertation, 
Seattle, University of Wash ma ton, 1967. 

Monat, W.R. et al. Tne public library ari^ 
its ccrj^unity; a study of t>.e inpact of 
library services m five Pennsylvania^ 
cities. Pennsylvania State University, 
19^67. ED 021 *580. 



ECOSOMICS ASD ALLIED SCIESCES 
FORECASTISG ASD PERFORMASCE 
IS Die A TORS/ KSO WLED GE L'TILIZA TIGS, 
TECHSOLOGY ASSESSMEST 

General' 



A.rerican Acardery of Political and social 
science. kirt^kLS. 

May 1967 -- Social goals and indi- 
cators for Arerican society, vol. I. 
Sept. 1967 — Social goals and indi- 
cators for Arerican society, 'Jcl. 

T T 

March 1970 -- Political intelligence 
for Ar.erica's futures vol. III. 

Bauer, P. A. Second order consequences. 

Carbridce, Mass., The M.I.t. Press, 1969. 

Bauer, P..A. , ed . Social indicators. Car- 
bridae, Mass., The M.I.T. Press, 1966. 



^G^ic^T^ for 



Bright, J.R., ed . Tecnnolog ic5^ torecast- 
mg for industry and government: 
r-ethods and applications. Englewood 
Cliffs, N. J. Prentice-Hall , 1968. 



nautics 'and Space Adrinastration , 1969. 
N69-28863. 

\ • 
L'.S. House of Representatives. Corrnttee 
. Qji Science and As tronanti cs . A tech- 
nology assess.r!ent syster- for the execu- 
tive branch; report of tr.e National 
Acadeny of Public Adr mi str aticn . 
Washington, D.C. , U.S. Governrent Print 
mg Office, 1970. 

Inf orr^tion 

Gr jenberger , r . Corputer s and corj"uni ca- 
tion -- toward a corputer uti li ty . 



Enalewood Cliffs, 
1969. . 



Prentice-Hal 1 , 



♦>:avelock, ?.G. et al. ?l^nr»ing for in- 
novation through dissennation and 
utilization of knowledge. Center -for 
Research on Uti li za tion of Scienti f ic 
Knowledge , Ins ti tute for Soc la 1 Re- 
search, University of .Mlchiaan, 1969. 



Pjggles, and R. R-ggles. The desi: 
econori c _accounts , New York, N.Y., 
National Burea- of Econoric Researc 
1970 . 

Sackr.an , H . and . Nic , eds . Tne mf c 
ticn ut 1 li ty and soci al cnoice : cc 
fere nee droceedi ngs * .Mcntva le , N . ^ 
AJ'IPS Press, 1970' 



:.S. Congress. House of Representatives. 
Corrnttee on Science ^nd Astronautics. 
Tne n a g e r e n t of i n f c rr a 1 1 o n and jc n o w 1 
edge; ^ corpilaticn of papers "^predared 
for the eleventh reetmg of the Panel 
c e a Srd 



on Scienc 



Td Technoloav. 19 70. 



ECOSOMICS ASD ALLIED SCIESCEsS 
SOCIOLOGY OF KSOW LEDGE/SOCIOLOGICAL 
ASALYSIS/HI^TOR Y/ORGASIZA TIOS 
THEORY/ SO CLiL PSYCHOLOGY 



Jantsch, E. Technological forecasting^m 
perspective: a franework for techno*- 
logical forecasting, its techniques and 
organization. OECD , 1967. 

National Acadeny of Engineering. The 
process of technological innovation. 
Washington, D.C, National Academy of 
Sciences, 1969. 

National Academy of Engineering, Committee 
on Public Engineering Policy. A study 
of technology assessment. Report to 
the Conrittee on SOdence and Astro- 
nautics, U.S. House of Representatives, 
July 1969. 

National Academy of Sciences'. Technology: 
processes of assessment and choice. 
Report to the Committee on Science and 
Astronautics, U.S. House of Representa- 

^ tives, July 1^69'. 

Sovel, M.T. Technology transfer: a se- 
lected bibliography. National Aero- 



General ^ ^ ♦ 

Barblr, B. and W. Hirsch, eds. The soci- 
ology of science. New York, K.V., Free 
Press of Glencpe/Macmillan, 1962., 

Berger, P.L. snd T. Luckman. Social con- 
struction of reality: a treatise in 
the^ sociolo<^y of knowledge. Garden 
City, N.Y., Doubleday and Co,, Inc., . 
1966 . 

Cartwright, D. aund A. Zander, eds. Group 
dyn^ics: research and theory. 3rd 
edi^^ion. New York, S.Y*. , Harper and 
Row Publishers, Inc., 1968. 

Kast, F.E. and J.E. Rosenweig. Organira-' 
tion and management: a- systems approach 
New York, N.Y. , McGraw-Hill Book Co.; 
Inc. , 1970. , ' 

March, J.G. , ed . Handbook of organizations 
Chicago, 111., Rand McNally, 1965. 
(See especially article by Marschak, 
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T.A. "Economic theories of organiza-' 
tion," pp. 423-450.) 

Nagi, S. and R.G. Carwm, eds. Research 
and society, Chicago, 111,, Dorse>* 
Press, m press. * 

Perrow, C. Organizational analysis: a. 
sociological view. Belmont, Calif., 
Wadsworth Publ , Co., 1970. 

Price, D. deSolla. Science since Babylon. 
New Haven', Conn., Yale University Press, 
1961, 

Storer, N. The social system of science. 
New York^ N.Y., Holt, Rmehart and 
Winston, Inc., 1966, 

Information • 

Bouldin'g, K.E. Beyond economics: essays 
on society, religion and ethics. Ann 
Arbor, Mich., University of Michigan 
Press, 1968. 

Boulding, K.E. The i.T.age ; )cnowleGge ir. 
life and society. Ann Arbor, Mich., 
Michigan University Press, 1956, 1961. 

Kochen, M. ed, 'The growth of )cnowledge; 
readings cn orgar^i za tion and retrieval 
of mforr^tion. New York, N.Y., John 
Wiley and Sons, Inc., 1967. 

.YontQOrrery , E.B., ed. The founda^ons of 
access to knowledge. University of 
Syracuaej School of Library Science, 
19e€. 

Tullock, G. Th^ organization of inquiry. 
Durhari, N,C.,' Duke University Press, 
1966. 

Wilensky, H.L. Organisation intelligence;, 
knowledge and poli(^ in government and 
industry. New York, N.Y., Basic Books, 
Inb., 1967. 



10. IS FOR MAT 10 S: OVERVIEW/DQCUMENTA- 
TION/ADMISISTRA T 10 S/ IS FORMAT 10 S 
SCIESCE AND LIBRARY RESEARCH/ 
SATIONAL SYSTEM--INDUSTRY— POLICY 
STUDIES/COPYRIGHT 



General 



P^mUAh H»IEW OF INTORMATIC^* SCIENCE AND 

TECHnW/x;y, edited by C.A. Cuadra. 

American Society for Information Science 

{various publishers), r966-. 

(See especially following sections on: 

Vol. 1 — "National information issues 
and trends" J. Sherrod 

Vol. 2 — "National information issues 
and trends" — D.P. Hammer 

Vol. 3 — "Information networks" — J. 
Becker and W»C. Olsen 

Vol. 4 "Information networks" — 
C.F.J. Overhage 

Vol. 4 "Library and information cen- 
ter management" P. Wasser- 
man and E. -Daniel 



vol. 5 ^- ^Llbrary and information cen- 
ter management" B. Holir) 

Bromberg, E. » "The economics of mforra- 
tion." JOURNAL OF THE AMERICA-N SOCIETY. 
FOR INFORMATION SCIENCE, January-Febru- 
ary 1970, p: 95. , 

Carlson', W.M. "The economics of in^forma- 
tion transfer." TRANSACTIONS OF NTW 
YORK ACADEMY OF SCIENCES, November 
19^9, pp. 803-812. 

Cawkell, A.E. "Real cost of information 
systems." JOURKAL OF THE AMERICAN 
SOCIETY .FOR INFORMATION SCIENCE, Janu- 
ary-February 19.f0, p. 100. . 

Defense Documentation Center. BIBLIOGRAPHY t 
OK IKF^^MATION SCIENCES, Vol. II, 1968. 
AP 329 002. 

•Eiias^ 'A.W-. r'-ed*. 



,xfcA: Technical In- 
te'rvflfcr.inistration : oro- 



formati,ar. Cent 

ceedmgs, "Washmqtor., D.C., Spartan 
Books, 1964-1967. * (Ser ie5>-..Jii?^el / 
Institute of Technology. ) ^ 

EUROPEAN DOCUMENTATION A.N'D INFORMATION 
SYSTEM FOP EDUCATION (EUDISED). Vol. 
Ill — Technical Studies . Strasbourg , ^ 
Documentation Centre fo^ Education m 
Europe , 196 9 . 

^See especially Preston, M.H., "Cost-^ 
benefit .analysis : procedures and ap- 
plications" pp. 35-100, and Thompson, 
G.K., "Cost estimates^ for bibliographi- 
cal searching m a social science in- 
y formation systen:," pp. 101-110.) 

Goldhor, H'^ An introduction *to scientific 
research m librarianshlp. University 
of Illinois Library School, Repqrt to 
the Office of Education, 1969. 

Goldhor, H. , ed. Research methods in ^i- 
br aria_nship : mea sur einciiL^ a nd- -ev alua 
tion: papers presented at a conference 
Conducted by the University of Illinois 
Graduate School of Libraiy Science, 
Sept. 10-13,- 1967 . University of Illi- 
nois, 1968. 

r 

Holm, B.E. How to mana-ge your information. 
New York, N.Y./ Reinhold Publishing 
Corp. , 1968. 

Information Industry Association. Info- 
Expo '70, Second National Meeting 1970. 
Papers listed tn SCIENTIFIC INFORMATION 
NOTES, May-June 1970, pp. 125-126. 

Knowledge Industry Rep>ort; a busmessmam ' s 
newsletter on the knowledge industry. 
New York, Knowledge Industry- Publica- 
tions, Inc. , 1967-. (bimonthly) . 

Libaw, F.'B. "A new, generalized model for 
information-transfer: a systems 
approach." AMERICAN DOCUMENTATION, 
October 1569, pp. 381-384. 

Murdock, J.W. and D.M. Liston, Jr. "A 

general ropdel for information transfer: 
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theme pap^r for the 1968 annual con- 
vention.* AMERICANS" DOCUMENTATION, 
October 19^7, pp. 197-?08. 

Saracevic, T*. , ed.' Introduction to in- 
formation science. ^^ew Vork, N.Y. y ' - 
R.R. Bowker Company, U970. ^ 

♦Stevens, M.E. Research and developrient 
in the corputer and infor:4ation sci- 
er.ces . Washington , D.C . , U.S. Govern- 
Hient Printma Office, 1970 (NBS Mono- 
graph 113) . ' • 

v'Ol. 1 -- Infcr.Tiation acquisition, 

sens mg , and input : a selec- 
tive literature review. 

Vol, 2 — Processing, storage, and out- 
^ put require:rents in informa- 

tion processing systeafs: a 
selective literature revie^w. 

Vci. 3 -- Overall syster design con- 
siderations: a selective 
^ 1 1 1 era tare review . ^ 

Wilson, J.H. "Ma^cr trends and portents 
related to mfonr^tion cTcstS." P?0- 
7HZ A.MZ5UCA:;' SOCIETY ?0? 



C £ E D I KG S 
INTORXATION SCIENCE 
249-252. ' 




Sati3.^.al 5ys tens-- i^ndus try --Pol icy Studie 



♦Corrw-ittee on Scient^ific and Technical 
CorT*^nica ticn . Scientific and techni- 
cal corxunica ticn : a pressing national 
probler and recor^r^endati ons for its 
solution. 'SATCOM Report) . Washington, 
D.C. , National Acacenty cf Sciences, 
1969. I 
$ 

Koshovsky , A.G. "COSAJI -info rr^at ion 

studies -- what results." PROCEEDINGS 
Or THE AMERICANS SOCIETY FOR INFORMATION 
SCIENCE, Vol. 6/ 1969, pp. 401-410. 

Heilprin, L.B. ^'Tefchnology cund the future 
of the copyright principle." PKI 
DELTA KAPPAK, January 196J. 

♦Knight, D.M^. and £,S. Nourse, eds. Li- , 
br^rie^ a't large: tradition, innova- 
tion, and the national interest. New 
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